SUPPLEMENTARY TEXT 11

DESENSITIZATION IN INTRAVENOUS IRON HYPERSENSITIVITY

Javier Cuesta-Herranz MD, PhD

Fundacion 1IS-Fundacién Jiménez Diaz, Retic ARADyAL (RD16/0006/0013), Madrid (Spain).
Dr Maria Antonieta Guzman Meléndez

Servicio de Inmunologia y Alergias, Hospital Clinico Universidad de Chile, Santiago, Chile

Current intravenous iron formulations include high or low molecular weight iron dextran
(IDX), ferric gluconate, iron isomaltoside (ISM), iron sucrose/saccharate (IS), ferumoxytol and
ferric carboxymaltose (FCM). All share a similar, albeit for each compound unique, structure,
containing a core of iron-hydroxide gel encased in a carbohydrate shell which serves to
stabilize the core and regulate the speed of iron release. It has been reported that ferric
carboxymaltose is the most effective intravenous iron formulation, followed by iron sucrose
(1). In addition, ferric carboxymaltose tends to be better tolerated (1).

Hypersensitivity reactions to IV iron are extremely rare (2). Two main immunological
responses have been described for iron hypersensitivity reactions (HSRs): IgE-mediated
allergy and complement activation related pseudo-allergy (CARPA). In the case of IgE-
mediated reactions, skin tests (skin prick tests [SPT] and intradermal tests [IDT]) are often
positive, while in CARPA reactions, skin tests are usually negative.

In cases of adverse reactions to IV iron but nevertheless patients need to receive IV iron
treatment, the recommendation is to perform an evaluation by the allergist to confirm the
diagnosis and to determine if another iron formulation might be used. Stojanovic et al. (3)
reported that recommencement of the index infusion or subsequent re-challenge appears to
be safe in appropriate patient groups after an adverse reaction to intravenous iron.
Recomencement of the initial infusion using a slow infusion protocol appears to be a safe
approach following Fishbane reactions (transient flushing and truncal myalgias), or mild
hypersensitivity reactions. It may also be reasonable to consider recommencement of an
infusion after moderate reactions if these are transient and affect a single system.
Nonetheless, there are cases in which the best alternative is desensitization. Different

protocols of desensitization to iron IV have been described.



The classical protocol was reported by Altman et al. (4), in 1988. They administered
intravenous methylprednisolone 50 mg at 13, 7, and 1 hours and diphenhydramine 50 mg,
and ephedrine 25 mg intramuscularly at 1 hour before iron dextran administration. Twenty
mL of Promit (Pharmacia, Hillerod, Denmark) were given immediately before the iron dextran.
Finally, a rapid, parenteral iron dextran desensitization protocol was used, infusing 50 mL
volumes of iron dextran diluted in 5% dextrose every 30 minutes, starting at a concentration
of 10-7 and increasing tenfold until full strength was achieved. At the end of the protocol, the
patient could receive the iron dextran dose without adverse reactions.

After that, Monaghan et al. (5) used a modified desensitization protocol reported by Altman
et al, providing 2 g of elemental iron over 4 days.

In 2000, Hickam et al. (6), reported a successful protocol utilizing a pretreatment protocol
described previously by Monaghan et al. and a similar graded challenge protocol with rapid
dose escalation successfully utilized by Altman et al. with iron dextran.

Montandon et al. (7) reported a case series demonstrating the safety of ferric carboxymaltose
desensitization. An eleven step desensitization protocol for ferric carboxymaltose was used.

Cardona et al. (8), in 2016, reported the successful treatment with IV iron dextran following a
modified Altman protocol. The target dose was approximately 2 g in 3 days. The first 7 doses
were administered continuously for 15 minutes each. The eight dose was administered over
30 minutes (total time 4 hours and 45 minutes). Finally, the total administered dose was 188
mg in 944 mL of normal saline.

Chapman et al. (9), in 2017 used an iron sucrose 10-step protocol with increasing
concentrations, at 15 minutes intervals. The procedure started with an intravenous iron
sucrose supply of 0.1 mg, and the complete cumulative dose was 100 mg. Oral courses of
cetirizine (10 mg every 12 h) and montelukast (10 mg every 12 h) were continued daily for
the duration of the hospitalization. Daily administration of iron continued in equal doses until
completion of the estimated deficit for each patient. A total supply of 1400 mg of intravenous
iron sucrose was required to complete the treatment in each of the two patients. The daily
supply of 200 mg was administered intravenously in the following manner: 20 mg was injected
in two doses over the first 30 min while the patient was monitored for a reaction. In the
absence of further reaction, the remaining 180 mg of the daily dose was administered over a

period of 4 h, with time intervals between each daily dose of 24 to 26 hours.



The last reported desensitization protocol was published by Di Girolamo et al, in 2020 (9).
They reported the treatment of 4 patients with sodium ferric gluconate (12.5 mg/mL) over 4
days. Each daily sodium ferric gluconate dose was, in turn, fractionated into 4 administrations
given every 30 min. Patients received a total dose over the last day of 62.5 mg and a total
accumulated dose of 119.375 mg over the four days.

In summary, we can conclude that desensitization of intravenous iron formulations is an
effective and safe procedure that prevents treatment discontinuation and hence allows
therapeutic target achievement in both immunological contexts: IgE-mediated allergy and
complement activation related pseudo-allergy (CARPA). Iron product proprieties and patient
requirements are crucial in selecting the most appropriate IV iron formulation and

desensitization protocol.
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